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We hypothesized that in non-obese individuals, regional body volume indices (BVI) would correlate with metabolic parameters, while unidimensional 
measures of total and central obesity like BMI or waist circumference (WC) would not.
Methods:  We prospectively studied 136 non-obese (18.5 ≤ BMI < 30) and non-smoking healthy volunteers (81 women, 55 men). Body weight, 
WC and hip circumference were measured using standard methods. Regional and total body volumes were measured using the BVI Body Scanner® 
(Select Research, UK ) using 32 cameras and 16 sources of white light in an automated process that takes <7 sec. It creates a 3D image of the 
body and obtains total and several regional volumes (abdomen, pelvis, legs). We defined several BVIs believed to reflect harmful fat distributions. We 
assessed the relationship between these indices and insulin resistance by HOMA2, high sensitivity C-reactive protein, leptin and adiponectin.
Results:  Several body indices were associated with metabolic parameters independent of BMI in this sample of volunteers without obesity. In 
several adjusted analyses, BVIs were associated with metabolic parameters, when WC and/or waist-hip ratio were not. Table.
Spearman Correlation Coefficients (r) and Beta Coefficients (`) for Adjusted Analysis 
Index IR-HOMA CRP Leptin Adiponectinr ` r ` r ` r `
Abdomen / Total 0.356** 0.180 0.087 0.021 0.453** 0.235* -0.084 -0.149
Abdomen / Legs 0.468** 0.151 0.207 -0.005 0.070 0.112 -0.293* -0.197
Abdomen/ (Pelvis+Legs) 0.454** 0.133 0.207 -0.014 0.079 0.129 -0.377** -0.184
Leg Volume -0.053 -0.180 0.184 -0.119 0.113 0.020 0.006 0.081
Waist Circumference 0.362** 0.293 0.312** 0.018 0.007 0.164 -0.272* -0.067
Waist-Hip Ratio 0.213* 0.031 0.093 -0.021 -0.234* 0.026 -0.242* 0.120
BMI 0.312** 0.128 0.323** 0.260* 0.177 0.393** -0.222* -0.049
1. Bold if p-value <0.05. Plus: * p-value < 0.01, **p-value < 0.001.
2. IR-HOMA: insulin resistance; CRP: C-reactive protein, r= Spearman correlation coefficients,  = Beta Coefficients for adjusted analyses.
3. Abdomen/Total, Abdomen/Legs, Abdomen/ (Pelvis+Legs) and Leg volume were adjusted by age, gender and BMI. BMI was adjusted by age, 
gender and waist circumference. Waist circumference and waist-hip ratio were adjusted by age, gender and BMI.
Conclusion: Body volume indices are associated with metabolic parameters linked to obesity, even in people without obesity, and hence may 
reflect body fat distribution better than unidimensional parameters like WC or waist-hip ratio.
